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Indian Standard 

SPECIFICATION FOR 

PRESSURE REGULATORS, PRE-SET USED 

WITH MEDICAL GAS CYLINDERS 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards 
Institution on 15 February 1977, after the draft finalized by the 
Anaesthetic Resuscitation and Allied Equipment Sectional Committee had 
been approved by the Consumer Products and Medical Instruments 
Division Council. 

0.2 Various types of medical gases are being used now-a-days during 
anaesthesia, analgesia, oxygen therapy, carbon dioxide shock therapy, 
artificial lung ventilation and in many other ralated fields. It has been 
a standard practice in this field to use pressure regulators pre-set types, 
to bring down the cylinder gas pressures to a lower value at which the 
actual apparatus works. It is, therefore, necessary that the pressure 
regulators should be compatible with the equipment to be used in con- 
junction with the regulators. This standard covers the requirements of 
such pressure regulators for controlling the pressure of gases from 
cylinders. 

0.3 This standard keeps in view the manufacturing and trade practices 
followed in the country in this field. Assistance has also been derived 
from the following: 

ISO 2503-1972 Welding-regulators for gas cylinder used in welding, 
cutting and related processes. International Organization for 
Standardization. 

BS 3016 : 1972 Pressure regulators For use with butane/propane gases. 
British Standards Institution. 

0.4 This standard contains clauses 6.2 and 10.1 which call for agreement 
between the purchaser and the supplier and which permit the purchaser 
to use his option for selection to suit his requirements. 

0.5 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, ex- 



♦Rules for rounding off numerical values ( revised ). 
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1. SCOPE 

1.1 This standard covers the requirements for pressure regulators, pre- 
set type used with gas cylinders for anaesthesia, oxygen therapy and 
related applications for a nominal outlet pressure of 4*21 kgf/cm 2 , nor- 
mally used for compressed medical gases at pressures up to 200 kgf/cm 2 
( 20 Pa* ) but does not apply to pipeline regulators. 

2. TERMINOLOGY 

2.1 For the purpose of this standard, a pressure regulator, pre-set type, 
shall mean a device for regulating a generally variable inlet pressure to 
as constant a pre-set outlet pressure as possible by setting a value 
suitably. 

3. CLASSIFICATION 

3.1 Pre-set type pressure regulators in this field shall be further classified 
on the basis of : (a) type of gases for which the regulator is designed, 
and (b) type of inlet connections provided for connection to cylinder 
valves. 

4. UNIT OF PRESSURE 

4.1 The pressures measured are gauge pressures and shall be expressed 
in kgf/cm 2 (Pa). 

5. MANUFACTURING REQUIREMENTS 

5.1 Material 

5.1.1 The material of regulator components liable to come into contact 
with the gases shall have adequate resistance to the chemical action of 
these gases under operating conditions. 

5.1.2 Material subject to rusting shall not be used for parts in contact 
with oxygen. 

5.2 Design, Machining, Assembly and Finishing — See Fig, 1. 

5.2.1 Oxygen Regulators — Regulator for oxygen shall be so designed, 
machined and assembled as to avoid internal burning; all components 
and accessories shall be thoroughly cleaned and degreased before 
assembly. 

Note — Although this clause has been specially specified for oxygen regulators in 
the interest of safety, it may be desirable to follow this provision for all gas regulators. 

*1 kgf/om s = 0-098 Pa = 0-098 N/mra 1 . 
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5.2.2 Filter — A dust filter having an effective cross-section, compatible 
with the discharge of the regulator, shall be mounted within the regula- 
tor, upstream of the pressure reducing valve. 

5.2.3 Outlet Valve — The regulator may be fitted with an outlet valve. 
When fitted, valve spindles shall be captive. 

5.2.4 Regulator Cover — The cover position is left to the choice of the 
manufacturer. 

5.2.4.1 The cover shall be provided with sufficiently large relief hole 
or holes open to atmosphere to prevent any accumulation of pressure 
inside the cover due to accidental leakage of gas from inside of the 
regulator. 
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5.2.5 It shall open at not more than 160 N/cm 2 (16 kgf/cm* approx) 
or not mora than two-thirds of the minimum burst pressure of the 
diaphragm whichever is less. The relief valve shall be capable of 
relieving the regulator at a maximum burst pressure of the diaphragm 
at a supply pressure 50 percent greater than the maximum supply 
pressure of the corresponding gas. 

Note — Whenever the outlets of a number of pre-set regulators are connected in 
parallel, only one relief valve with the same characteristics may be used, if so desired, 
in the line with the combined outlet. 

5.2.6 Pressure Gauges — The pressure gauges for measurement of inlet 
pressure from the cylinders, if fitted to the regulators, shall conform 
to IS : 3624-1966* and shall be suitable for use with gases for which the 
regulators are designed to be used. 

5.2.6.1 Pressure gauge shall be so fitted to the regulator that it does 
not interfere with the operation. 

5.2.6.2 The regulator may be fitted with constant pressure indicator 
instead of a constant pressure gauge. 

5.2.6.3 Pressure gauges shall be marked with the designation of the 
gas, that is, the oxygen pressure gauge shall be marked 'OXYGEN', the 
nitrous oxide pressure gauge shall be marked 'NITROUS OXIDE' and 
so on. Marking of pressure gauge with chemical symbols of gases shall 
not be permitted. 

5.2.6.4 Oxygen pressure gauges shall also be marked 'USE NO OIL' 
or with a symbol, such as CROSSED OIL CAN'. 

6. CHARACTERISTICS OF CONNECTIONS 

6.1 Inlet Connection — All regulators shall be made in such a way 
that the inlet connection is compatible with the cylinder valve outlet 
designed for the gas contained. 

6.2 Outlet Connection — The outlet of the regulator shall be suitable 
for detachable hose connection and nipple. The hose nipple shall have 
a cone angle of 45° and the hose nipple orientation shall be horizontal, 
away from the cylinder. The threads on hose connection shall be in 
metric system and till such time a standard is available, it may be as 
agreed to between the purchaser and the supplier. 



♦Specification for Bourdon tube pressure and vacuum gauges. 
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7. PHYSICAL CHARACTERISTICS 

7.1 Pressures 

7.1.1 Nominal ( Maximum ) Inlet Pressure, P% — nominal ( maximum ) 
upstream or inlet pressure for which the regulator is to be designed, that 
is, 200 kgf/cm a . 

7.1.2 Nominal Preset Outlet Pressure, Pi — nominal pre-set downstream 
pressure for a standard discharge of Qj. as explained in 7.2.2. It should 
be 4-21 kgf/cm 2 for a discharge of 100 1/min (6 m 3 /h). 

7.1.3 Minimum Inlet Pressure, P 3 — minimum inlet pressure for which 
the regulator is to be designed to give required performance, that is, 
9-4 kgf/cm 2 . 

7.2 Flows 

7.2.1 Maximum Discharge, Qmux — The maximum discharge of the gas 
concerned, for an upstream pressure of P 3 (9'4 kgf/cm a ) shall not be 
less than 100 1/min ( 6 m 3 /h ) for a nominal outlet pressure of 
4-21 kgf/cm*. 

Note — The maximum discharge is often called maximum flow rate. 

7.2.2 Standard Discharge, Qj. — the nominal discharge rate for which the 
regulators have to be designed, that is, 100 1/min (6 m s /h). 

7.3 Operating Characteristics 

7.3.1 Increased Pressure Upon Closure, Pt — The stabilized pressure noted 
one minute after the discharge ceases, with the regulator set to standard 
initial conditions P%, Pa and Qi. It shall be less than 5*47 kgf/cm a 
(seeSA). 

7.3.2 Pressure Irregularity 

7.3.2.1 Highest or lowest pressures, P s — All regulators are likely to 
show variations in the outlet pressure when the inlet pressure varies from 
P x to P 3 . Figure 2 shows two typical dynamic expansion curves. 

7.3.2.2 The highest or lowest value of the outlet pressure ( P5) during 
a test in which inlet pressure varies from P x to P3 for a flow equal to the 
standard discharge 100 1/min ( Q,i ) shall not be above 5*0 kgf/cm 2 or 
below 3 00 kgf/cm 3 ( see 8.5 ). 
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INLET PRESSURE 

2B WITH FALLING CHARACTERISTIC 
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Fig. 2 Typical Dynamic Expansion Curves 



8. TESTS 

8.1 Test Requirements 

8.1.1 The regulators shall conform to the following test requirements: 

a) Initial approval/rating tests, 

b) Production control tests, and 

c) Periodic check tests. 

8 
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8.1.2 Initial approval/rating tests shall comprise the following: 

a) Maximum discharge test ( see 8.4.1 ), 

b) Test for pressure increase upon closure (see 8.5 ), 

c) Test for pressure irregularity ( see 8.6), 

d) Internal pressure test (see 8.8.1 ), 

e) Leakage test (see 8.8.2), and 

f) Ignition test (see 8.8.3). 

8.1.2.1 The production control test to be performed on each com- 
pleted regulator shall comprise the following: 

a) Leakage test (see 8.8.2), 

b) Test for pressure increase upon closure ( see 8.5), 

c) Maximum discharge test (see 8.4.1 ), and 

d) Relief valve test (see 5.2.5). 

This test shall be conducted on 20 percent of the number of regula- 
tors assembled in a shift but not less than one per day. 

8.1.3 Periodic check test comprising the following shall be conducted 
not less than once a year: 

a) Maximum discharge test (see 8.4.1), 

b) Leakage test ( see 8.8.2), 

c) Test for pressure increase upon closure ( see 8.5 ), and 

d) Test for pressure irregularity ( see 8.6 ). 

8.1.3.1 The ignition test shall be included as a periodic test if there 
is a change ia the material or in the design of the regulator after its 
initial approval. 

8.2 Type of Gas — Test should generally be made with oil free com- 
pressed air except that oxygen shall be used for the test given in 8.8.3. 
In all cases tests shall be made with dry gas, maximum 1 000 ppm of 
moisture corresponding to a dew point of about — 20°C. The results thus 
obtained shall be adjusted for the gas for which the regulator is designed, 
assuming the convention that the discharges are inversely proportional 
to the square roots of the densities. 

8.3 Discharge and Pressure Measurements — The results of mea- 
surements shall be related to conditions of normal temperature and 
pressure ( 27 =b 2°C and 1 kgf/cm 2 ). 

8.4 Rating Tests 

8.4.1 Maximum Discharge (Q_m<ix) — The discharge Qm<ix shall be 
found by discharging to atmosphere, with an upstream pressure 
of 9*4 kgf/cm 2 ( P 3 ). It should be in accordance with 7.2.1. 
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8.4.2 Expansion Curve with Rising or Falling Characteristics 

8.4.2.1 Characteristics plotted during continuous discharge — ■ The curve 
( see 7.3.2 and Fig. 2 ) gives the downstream pressure as a function of the 
upstream pressure. It shall be plotted during a test starting with initial 
values of Pi, Pz and Q,i- The test shall last at least 15 min and continue 
until the upstream pressure is not greater than Pa. 

8.5 Test for Pressure Increase Upon Closure — The testing device 
used at the outlet side should contain a low pressure indication device to 
record the pressure rise at the regulator outlet. 

8.5.1 With the regulator set to same conditions for standard discharge, 
the outlet should be blocked. The outlet pressure will go up and 
stabilize. The reading for Pt should be taken one minute after full 
closure on the low pressure side. The value of P* should be within the 
limit specified in 7.3.1. 

8.6 Tests for Pressure Irregularity — The regulator should be set 
for test as in 8.5 for initital values P x> P 2 and Qj.. The upstream 
pressure should be varied downwards from P 1 to P 3 over a period of 
15 min and the highest or lowest reading of the outlet pressure indicator 
during this period should be noted. This value should be in accordance 
with 7.3.2. 

8.7 Tests for Behaviour at Operating Temperatures — While tests 
are carried out normally at 27 ± 2°G, it shall be ensured that under 
ordinary operating condition the regulator shall be capable of functioning 
normally at the temperature range of — 5°C to -f-45°C. 

8.8 Mechanical Tests 

8.8.1 Internal Pressure Test — For this test, the opening between the 
high pressure and low pressure chambers shall be closed, and the relief 
valve, diaphragm and pressure gauges replaced by blank flanges. 

The hydraulic test shall be performed for the high pressure part at 
300 kgf/cm a and for the low pressure part at 30 kgf/cm 2 . 

8.8.2 Leakage Test 

8.8.2.1 Leakage test for initial approval and periodic check purposes 

Regulators shall be gas-tight externally, that is, to atmosphere, and 
internally, that is, between the high-pressure and the low pressure parts 
for all pressures or pressure differences normally occurring with the 

10 
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gases concerned. To check the internal gas tightness following test shall 
be made: 

Fit a stop valve with a pressure indicator at the outlet. The 
inlet side should also have a valve suitable for sudden application 
of pressure P t to the regulator. Close the stop valve at the outlet 
and apply pressure suddenly through the inlet. After the outlet 
pressure stabilizes ( indicated by the pressure indicator of the outlet 
valve ) close the inlet valve and open the outlet valve to discharge 
the gas within the regulator and bring the outlet pressure to zero. 
This completes one cycle. Now close the outlet valve and again 
suddenly open the inlet to continue cycling test. Twenty such cycles 
should be completed and at the end of 20th cycle, the outlet pressure 
indicator should not go on indicating rise of pressure beyond 
5'47 kgf/cm 2 afier it is allowed to stabilize for 2 minutes. This test 
is then to be repeated with an inlet pressure of jP 3 . 

8.8.2.2 Leakage test for production control — With the inlet pressure at 
its maximum value P-,, the regulator outlet is closed with a stop valve 
having a pressure indicator. All external joints are tested for leakage. 
The outlet pressure indicator should not go above 5"47 kgf/cm a after it is 
allowed to stabilize for 2 min. This test is repeated with minimum inlet 
pressure at P%. 

8.8.3 Ignition Safety ( Oxygen Regulators ) — Oxygen regulators should be 
designed to be safe against internal ignition. These tests shall be made 
with oxygen at 60"C under conditions specified in 8.8.2, the pressure 
testing applied every 30 seconds and held for 10 seconds. 

For the tests specified in 8.8.2 and 8.8.3, the regulators shall be fitted 
with filter specified in 5.2.2. 

9. MARKING 

9.1 Each regulator shall be clearly and permanently marked either on 
its body or cover or a plate permanently fixed over it with the following 
information: 

a) Manufacturer's name or trade-mark, 

b) Country of origin, and 

c) Designation of gas in words and not in chemical symbol. 

9.2 Each regulator shall also be clearly and permanently identified by the 
corresponding colour code for the gas ( see IS : 3933-1966* ), either on the 
body or on a plate containing the information as specified in 9.1. 

* Specification for colour identification of gas cylinders and related equipment intended 
for medical use. 

11 
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9.3 Each regulator may also be marked with the ISI Certification Mark. 

Notb — The use of the ISI Certification Mark is governed by the provisions of the 
Indian Standards Institution (Certification Marks) Act and the Rules and Regu- 
lations made thereunder. The ISI Mark on products covered by an Indian Standard 
convevs the assurance that thev bave been produced to com^lv with the requirements 
of that standard under a well-defined system of inspection, testing and quality 
control which is devised and supervised by ISI and operated by the producer. ISI 
marked products are also continuously checked by ISI for conformity to that standard 
as a further safeguard. Details of conditions under which a licence for the use of 
the ISI Certification Mark may be granted to manufacturers or processors, may be 
obtained from the Indian Standards Institution. 

10. PACKING 

10.1 Each regulator may be packed as agreed to between the purchaser 
and the supplier. 
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